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C O M M U N I T Y C O N C E R N S

ÅStructural damage of critical public 
infrastructure including roads, bridges, highways, 
buildings, and utility lines

ÅDestabilization of infrastructure posing an 
environmental and health hazard (e.g. oil and gas 
pipelines, power facilities, etc.)

ÅEnvironmental harm from permafrost thaw including 
flooding and greenhouse gas emissions

P R O J E C T  O B J E C T I VE S

ÅUS Army Corps of Engineers, Cold Regions 
Research & Engineering Laboratory

ÅAlaska Department of Transportation & Public 
Facilities

ÅAlaska Department of Natural Resources

ÅAlaska Satellite Facility 

ÅDetect permafrost deformation and thermokarst
formation

Å Identify road and infrastructure vulnerability

ÅCreatea Python module to automate Sentinel-1, 
UAVSAR, and LiDAR processing & analysis

ÅEvaluate the feasibility & accuracy of Earth 
observations to detect permafrost thaw

P R O J E C T  PAR T N E R S

Bicycle path buckling due to permafrost thaw in 
Fairbanks, AK - Thomas A. Douglas, U.S. Army Cold Regions 

Research and Engineering Laboratory



E AR T H  O B S E RVAT I O N S  &  M E T H OD S
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R E S U LT S

Å Focusing on the Caribou-Poker Creek study area seen below,LiDAR demonstrates notable deformation along 
riverbanks and valleys while UAVSAR highlights deformation features along slope angle gradients and hillsides

Å Sentinel-1 detects deformation at low spatial but high temporal resolution

Å UAVSAR detects deformation at higher spatial resolution than Sentinel-1

Å LiDAR detects deformation at high spatial but low temporal resolution



C O N C L U S I O N S

Earth Observations

ÅSentinel-1 C-SAR can be used to identify road & 
infrastructure vulnerability on a large scale , offering 
greater spatial and temporal coverage.

ÅUAVSAR demonstrates a greater accuracy and higher 
spatial resolution imagery than Sentinel -1 C-SAR, enabling 
the improved identification of deformation features.

Project Applications

ÅProject partners can use Sentinel-1 C-SAR, UAVSAR, and 
LiDAR to identify and prioritize areas experiencing the 
highest intensity of permafrost deformation.

ÅThe PerMA (Permaforst Measurement and Analysis) 
module developed during this project enables automated 
processing of Earth observation data for detection of 
deformation features.
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Thank You.
For further questions, please contact 
us at NASA-DL-DEVELOP@mail.nasa.gov

https://develop.larc.nasa.gov

mailto:NASA-DL-DEVELOP@mail.nasa.gov
https://develop.larc.nasa.gov/

